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This invention, relates, to vapor generators, 
and more particularly pertains to apparatus...for. 
the control of superheat; ov iwide ranges of 
loads: insteam generators; utilizing a plurality. 
of separate:furnaces operating:in parallel. 

the invention is based upon the discovery...that 
when a steam boiler is fired by two or, more fur 
naceS. Operating in: parallel, and each furnace is 
provided; with heat. absorbing, means such, as 
water walls or other wall cooling surfaces, and 
the boiler heating...surface is: so arranged with 
respect.to the furnaces that the gases leaving the 
furnaces.mix; even imperfectly, before, entering 
the boiler heating: surface, the temperature of 
the mixed gases is lowest when the furnaces are 
evenly fired, and increases when the furnaces are 
unevenly fired. For example, if a. steam boiler 
fired by two furnaces, is Operated at half-load, 
and if this: load is developed by firing: one half 
of the required fuelin, each of the furnaces, the 
temperature of the gases entering the boiler will 
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office. 

heating means commonly employed. in. steam - 

5 absorbing sections; connected in serie 

boilers fired by a single furnace,, ... , , , 
One such means: heretofore used. is a Super. 

heater having both convection and radiant, heat 2cted in series.or.inpara 
allel. Another such means: includes an over. Size convection-Superheater which normally, gives 
a higher degree of superheat than required at 
full load and provides: the desired steam tem 

10 perature at some predetermined; lower-lpad, A 
by-pass;in parallel with the superheater, is util 

20 

lized so that at loads-above the low load for which 
the Superheater is designed, a certainamount of . 
the gases is by-passed around the superheater, 
to keep the superheat down:to.the-desired level, 
When such an arrangement, is employed with 
single furnace boilers, the superheater, is neces 
sarily, large in order to provide-the-desired Idsteam 
temperature at the predetermined, low, load be 
cause of the rapidity...with which the temperature 
of the gases, entering the superheater, decreases 

be considerably lower: than if the loadisc devel 
oped by firing all the fuel required, to ; develop 
the loadin: one furnace and:none: in the other, 
This follows from the fact; that when the re 
quired load: is developed by firing fuel equally in 
both furnaces, the cooling: surfaces: in both fur 
naces absorb heat. from the:flames and the gases 
on their way to the boiler, whereas when all the 
required fuel is fired in only one of the two fur 
naces, the cooling surface in the inactive furnace 
is not effective: in cooling any portion; of the 

so as to prevent, the superheat, froi 
2 5 

with decreasing-load. Consequently the volume 

the predetermined: desired level, is considerable. 
However, when the present invention is uti- . lized and two or more separate furnaces are fired 
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flame or the gases, and hence, less heat Will be 
absorbed from the gases beforeleaving the fur 
naces, and therefore the temperature of the gases 35 
entering the boiler will be higher. When the 
boiler is operated at above-.50% of load; and it 
is desired to maintain the maximum possible, gas. 
temperature through the boiler, one-furnace is 

40 - , , , rsr 

derstood, from the following description when fired at its full load, which corresponds to one 
half of full boiler load, while the other furnace 
is fired, to make up the difference. With this 
method of operation, the temperature' of the 
gases entering the boiler, from 50%, to 100% of 
load will always behigher-than it;would be if the 
equivalent load is developed by firing an equal 
amount of fuel in each of the two furnaces. 
In accordance with the present invention, the application of this: principle-makes it possible to 

obtain a comparatively, flat temperature curve 
for the gases entering the superheater Section 
of the boiler, and hence to realize a substantially 
constant, final steam temperature over a wide 
range of loads...hitherto obtainables only by the 
use of more expensive. and cumbersome Super 

considered in connection with the accompanyin 
drawings forming apart, thereof, and in which: 

differentially, the desired, steam temperature 
may be obtained.at, a predetermined low load 
with considerably less Superheating surface due 
to the fact that, the gas temperature entering the 
Superheater, changes very little fromhalf, tafull 
load. Therefore, in order to...control accurately 
the temperature of the steams above half-load, 
appreciably less by-passing need be done in boil 
ers fired by two or more furnace re. -attle----. 
fired by a singie furnace, 
the Superheater and by-pass means, can, he sub 
stantially smaller, and less expensive... 
The characteristics of the invention will be un 

g 

Fig. 1 is a vertical sectional view, illustrating 
more or less, diagrammatically, a steam gen 
erator embodying one form, Q invention, 
and . . . . . . . . . - - - - - - - 

Fig. 2 is a chart, showing a grou , of curves 
typical of the variations in gas and steam tem- . 
perature obtained over.a. Wide range of loads, 
and illustrating graphically, the effect on these 

embodying the form of the inventi 
5 Fig.1: . . . . . . . . . . . . . . 

temperatures of differentially controlled' and 
equal firing of two furnaces in a steam generator 

A : ; , , hown in 

  

  

  

  

  

  

  



2 . . 
Like characters of reference refer to the same 

or to similar parts throughout the several views. 
Referring to the drawings, particularly to Fig. 

1, reference character 9 designates generally 
the setting of a steam generator having two 
adjacently disposed furnaces and 2, which 
are fired by fuel burners, 3 and f4 respectively, 
and include substantially vertical side wallis 5 

5 

and 6, rear walls 7 and 8, and front walls 
not shown. Midway between the side walls 3 
and 6 and parallel thereto are two rows of close 
ly spaced vertical water tubes 9 and 2, which 
are connected at their upper ends to a boiler 
drum 2, and at their lower ends to headers 22 
and 23 respectively. The rows of tubes is and 
20 extend between and normal to the front and 
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drum 36 by a similar row of spaced boiler tubes 
67. In the space between economizer section 
60 and the lower horizontally inclined portions 
of the tubes 66 is disposed a Superheater section 
68, and on the opposite side of the setting is a 
similarly disposed superheater section 69. Sat 
urated steam from the drum 37 flows through 
steam line 70 to superheater inlet header Tf of 
superheater section 68 and thence through that 
Section to the outlet header 72. At the same time, 
steam line 73 conducts steam from the drum 40 

rear furnace walls and thus provide a partition 
which divides the setting into two separate fur 
naces which are arranged for parallel operation. 
Water wall tubes 24 and 25 are disposed on the 
inner surface of the side walls 5 and f6 respec 
tively, with the tubes. 24 being connected at their 
upper ends to a header 26 and at their lower ends 
to header 27, and the tubes. 25 being similarly 
connected to upper and lower headers 28 and 29. 
The lower headers 22, 23, 27 and 29 are connected 
into the boiler circulation by suitable connec 
tions, not shown. Water wall tubes 30 and 3 
line the inner surface of the furnace roof por 
tions 32 and 33 respectively, and are connected . 
at their lower ends to the headers 26 and 28 and 
at their upper ends to headers 34 and 35 respec 
tively. A centrally located steam and water drum 
36 is connected with a steam and Water druin 
37 at one side of the setting by circulators 38 
and 39, and is connected with another similarly 
disposed steam and water drum 40 on the other 
side of the setting, by circulators 41 and 42. A 
vertical row of downcomer tubes 43 connects the 
drum 37 with vertical headers 45, and a similar 
row of downcomer tubes 44 connects the drum 48 
with vertical headers 46. Groups of steam gen 
erating tubes 47 and 48, spaced relatively widely 
apart, connect the headers 45 and 46 respectively, 
with the central steam and water drum. 36. 
Groups of inclined screen tubes 49 and 53 ex 
tend across the path of the gases leaving the fur 
naces between the drum 2 and the header's 
34 and 35 respectively, and have their upper ends 
connected to drum 31. The inner surfaces of 
the rear walls T and 8 of the furnaces are 
lined respectively by groups of water wall tubes 
5 and 52. The tubes 5 are connected to an 
upper horizontal header 53 and a lower horizontal 
header 54, while the tubes 52 are connected to 
an upper horizontal header 55 and a lower hori 
Zontal header 56. A group of short water wall 
tubes 57 also line portions of the inner surfaces 
of the rear furnace walls, and these tubes are 
connected to...an upper header 58 and to a lower 
header 59. It will be understood that the front 

outlet header 75. 

to inlet header 74 of superheater section 69, and 
after flowing therethrough, the steam flows into 

- From the superheater outlet 
headers 12 and 75, the superheated steam is con 
ducted to its point of use by suitable means, not 
shown. 
A by-pass for the gases around the two super 

heater sections 68 and 69 is provided in the zone 
through which pass the vertically disposed por 
tions of the tubes 47, 48, 66 and 67. As shown, 
vertically extending baffles 80 and 8 are dis 
posed on or adjacent the tubes 66 and 67 from 
the horizontally inclined portions thereof upward 
ly to the point where these tubes flare outward 
ly away from the tubes 47, and 48, where these 
baffles bend inwardly to the outermost tubes 47 
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50 

69 

furnace walls, not shown, may also be provided 
with similar groups of water wall tubes. 
On opposite sides of the upper portion of the 

setting and beneath the circulator tubes 39 and 
42 are economizer sections 60 and 63. Feed wa 
ter from any suitable source enters the inlet 
headers 62 and 63 and flows in parallel through 
each of the economizer sections to outlet head 
ers 64, and 65 respectively, and thence by con 
duit connections, not shown, to the boiler circu 
lation. Header 34 is connected to the steam 
and water drum by a row of spaced boiler tubes 
66, the lower portions of which are horizontally 

and 48 and continue upwardly therealong to the 
drum 36. One or more openings are provided in 
each baffle 80 and 8 adjacent their upper ends, 
which are controlled by dampers 76 and 77 re 
spectively, to regulate the quantity of gases flow 
ing through the by-pass and around the super 
eater Section in One or both of the gas passes. 

Baffles 8 and 79 are disposed along, or adjacent 
to, the upper ends of tubes 66, and 67, and ex 
tend from the drum 36 downwardly, nearly to 
the bottom of economizers 60 and 6, whereby 
gas passages are provided through which gases 
from the by-pass enter the gas passes in the zone 
of the economizers 60 and 6. Suitable means 
are provided to operate the dampers 76 and 77, 
either individually or in groups, to provide the 
desired degree. of regulation of the flow of gases 
through the by-pass and over each or both sec 
tions of the superheater. Thus all the gases pass 
over the economizer sections and thereafter leave 
the boiler through the flues 82 and 83. 
AS shown diagrammatically in the drawings, 

fuel in the form of pulverized coal is fed to the 
burners 3 and 4 through fuel lines 84 and 85 
from pulverizing mill. 86. Variable amounts of 
fuel may be supplied to each burner, and the 
relative rates of firing of the two furnaces there 
by controlled by means of a fuel proportioning 
valve 8 directly connected to the discharge of 
mill exhauster 88, or, if desired, two separate 
controlling exhausters may be used with one mill, 
or separate mills for each furnace may be em 
ployed. Obviously, the furnaces may be fired by 
other fuels, if desired. r 
In Operation, the gases leaving the two fur 

naces will mix in the space A before entering the 
bCiler proper. Before entering the superheater 
sections, the mixed gases pass over the widely 
Spaced boiler tubes 47 and 48, as a result of which 
the temperature of the gases is reduced to a pre 
determined value at maximum load above which 
the temperature should not rise, in order to mini 
mize slagging. At loads below maximum, the 
temperature of the gases entering the superheater 
Sections, and the final steam temperature, is 
maintained as nearly constant as possible by dif 
ferentially firing the two furnaces. Additional 

inclined, and the header 35 is connected to the 75 Superheat control is obtained by causing desired 

  



quantities of the gases to flow through the by 
pass. The by-pass, control damperse are located 
near the top of the -by-pass-fue, which contains 
enough boiler surface to sufficiently-cool the gases 
passing through-the-dampers so that damper, de 
sign problems: are: minimized, and the use of ex 
pensive high-temperature metals is minimized 
also. ... . . . . . . ". . . . - . . . . . 
The curves in Fig. 2 illustrate graphically the 

caleulated: operating data... for a steam generator 
embodying the form of the invention illustrated 
in Fig. 1. Fig. 2 also shows the effect on gas and 
steam, temperatures, of differentially controlled 
and equal firing. of the two furnaces, as well as 
the effect of...the-by-pass on the final steam ten, 
perature." The dotted line-curves show...the effect 
on performance-at:all: loads of equally firing both 
furnaces, under... which conditions: the natural 
characteristics- of-the-superheater determine the 
final steam temperatures. The full line curves 
show, the effect on performance:when firing the 
furnaces: differentially to obtain, the degree of 
superheat indicated by the two curyes. D. The 
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heater. By differentially. firing: the furnaces as 

10. 

5. 
peratureto, provide unequal firing in the desired 

26. 

hereinbefore described and by controlling the flow 
of gases through the by-pass, a constant: or sub 
stantially: Constant... degree. Of Superheatimay be 
obtained over. a. Wide load range: 3 *...' ... ..., 
The particular arrangement, and disposition of 

the steam generating and superheating sections 
of the forms of the invention selected for illus 
tration may be varied without departing from the 
principles; of the invention. For example; if de 
sired more than two furnaces may be employed, 
Means,other than...that disclosed may be utilized. 
for controlling:the rate-of: firing of the burners 
in the two furnaces. Such means may include 
automatic means responsive to the steam tem 

directions and automatic means responsive to the 
pressure, so as to maintain the firing, rate at the 
desired value to produce the desired steam flow. 
Morethan one burner may, of course, be utilized 
in each furnace, - . 
Since the invention is not limited to the forms - 

upper: curve:Dshows the final steam-temperature. 
obtained by differential firing alone, that is, with 
out the use of the bypassy, while the lower-curve 
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D. shows the final steam-temperatures which may 
be obtained by differential firing and :the use of 
the by-pass in the range between 50% and 120% 
of full load. Curve E shows.the percent of total 
gas by-passed at the various loads within this 
range. The curves. A show...the temperatures...of 
tile-mixed furnace: gases before entering the boiler, 
and indicate the difference in these temperatures 
when the furnacesgare: fired equally, and when 
they are fired differentially. Curves B show the 
temperature of the mixed gases, entering the 

30 

35. 

superheater sections, and the difference in the 
temperature of these gases, atti Various-loads ef 
fected by equal or by differential firing. The 
curve C shows the gas temperature leaving the 
Superheater Sections, . 

... The curves of Fig.2 show clearly...that when the 
two furnaces are fired equally, the temperature 
of the gases, leaving: the furnaces and the tem. 
perature of the gases "entering the superheater 
are materially lower than corresponding...temper 
atures of the gases. When the furnaces are-fired 
differentially. Differential firing according to 
Fig. 2, includes the firing of but one furnaces for 
loads up to half load; and for loads between half 
and full load, the firing of one furnace at an in 
tensity to produce half load, with the firing of 
the other furnace at the intensity, required for 
the desired load. When...the-by-passy is not used, 
the final 'steam temperature; or... theidegree of 
superheat imparted to the steam, Willivary but 
slightly between 50%, and 100%, of full-load, as 
shown by the upper' curve: D. Beyond full load 
the temperatures rises. However, by using, the 
by-pass, the final steam temperature at all loads 
above: half loads may be maintained constant as 
indicated by the lower curve D. Consequently, 
with differential firing of the furnaces, a substan 
tially: constant degree of superheat may be ob 
tained at various loads, and by differential firing 
with the use of the-by-pass, constant superheat 
maybe maintained at various loads. . . . . . . 

4) through the by-pass, and superheating 

50. 
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the invention is not to be limited 

in each furnace, a mixing chamber into which 

selected for illustration, it will be understood that excepting by 
the scope of the: appended claims..., 
What is claimed is: . . . . . . . . . . . . . . . 
1. Vapor-generating apparatus, comprising; a 

setting, a plurality of furnaces in the setting ar 
ranged to operate in: parallel, means for firing . 
each furnace at various intensities, a wate wall 
the gases from each furnace flow; and mixw 
the gases: from another furnace, means...forning 
a gas passage through which the mixed gases 
flow, from said mixing chamber, vapor generat 
ing surface in the path of the mixed gases; flow 
ing. from said chamber and connected to said 
water walls in said furnaces, means forming... a . 
by-pass in the central portion of said gas pas 
sage, means for controlling the flow, of gases 

in said gas passage on both sides of said by p. 
over, which the gases, from said mixing chamber 
flow; in passing: through said passage, the ar 
rangement being such that the superheatitem 
perature is controlled by unequally firing the fur- . . . . 
naces, to regulate the temperatures of the gas 
mixture-and-by...regulating the quantity of gases 
flowing through said by-pass. . . . . . . 

2. Vapor, generating apparatus, comprising a 
setting, a plurality of furnaces in the setting air 
ranged to operate in parallel, means: forfiring 
each furnace at various intensities, a waterwall 
'in each furnace, a mixing chamber into which 
the gases from each furnace flow; and mix with 
the gases from another furnace, means forming 
a gas passage-through; which the mixed gases 
flow, from said mixing chamber, Vapor generating 
Surface in the path of: the mixed gases flowing 

60 from Said-chamber and connected to said: Water walls in said furnaces, means forming a by-pass 
in the central portion of said gas, passage, naeans 
for controlling the flow of gases through the-by 

65 

"From the foregoing it will be perceived...that 
in accordance with the invention; superheat con 
trol may be obtained readily-insteam generators 
fired by a plurality of water cooled furnaces, so 

70 

arranged that the gases from the furnaces mix 
prior. to entering the steam generating surface . . . . . . . . . " Slt - - - - - - -. - 

and priorito-coming into contact with the super- 75 in each furnace, a mixing chamber into which 

a 

pass, Superheating. Surface in said: gas: passage on . : 
both sides of said: bypass over which the gases 
from said: mixing chamber flow in passing 
through said passage, and heat recovery surface 
in Said, passage, in the path of the gases flowing 
from the Superheating: surface and from said 
bypass. ! . . . . . . . . . . . . . . . . . . 

: 3. Vapor generating apparatus comprising a . 
Setting, a plurality of furnaces in the setting ar. 
ranged to: Operate in parallel; means for firing 
each furnace: at various intensities; a water wall 

  



4. 
the gases from each furnace flow and mix with 
the gases from another furnace, means forming 
a gaSpaSSage. through Which the mixed gases 
flow from said mixing chamber, means forming 
a by-pass in said gas passage, means for con 
trolling the flow of gases through the by-pass, 
and Superheating surface in said gas passage on 
both sides of said by-pass over which the gases 
from said mixting chamber, flow in passing 
through said passage, the arrangement being such 
that the superheat temperature is controlled by 
unequally firing the furnaces. to regulate the 
temperature of the gas mixture and by regulating 
the quantity of gases flowing through said by 
OaSS. - - , , . . . . . . . 

4. Vapor generating apparatus comprising a 
setting, a plurality of furnaces in the setting ar 
ranged to operate in parallel, means for firing 
each furnace at various intensities, a water wall 
in each furnace, a mixing chamber into which 
the gases from each furnace flow and mix with 
the gases from another furnace, means forming a gas passage through which the mixed gases 
flow from said mixing chamber, vapor generat 
ing Surface in the path of the mixed gases flow 
ing from said chamber, means forming a by-pass 
in Said gas passage, means for controlling the 
flow of gases through the by-pass, and super 
heating surface in said gas passage on both sides 
of said by-pass over which the gases from said 
mixing chamber flow. in passing through said 
passage, the arrangement being such that the 
Superheat temperature is controlled by unequal 
ly firing the furnaces to regulate the tempera 
ture of the gas mixture and by regulating the 
quantity of gases flowing through said by-pass. 

5. Vapor generating apparatus comprising a 
Setting, a plurality of furnaces in the setting ar 
ranged to operate in parallel, means for firing 
each furnace at various intensities, a water wall 
in each furnace, a mixing chamber into which 
the gases from each furnace flow and mix with 
the gases from another furnace, means forming 
a gas passage through which the mixed gases 
flow from Said mixing chamber, means forming a 
by-pass in Said gas passage, vapor generating 
Surface in said by-pass, means for controlling 
the flow of gases through the by-pass, and super 
heating surface in the gas passage on both sides 
of Said by-pass over which the gases from said 
mixing chamber flow in passing through the pas 
Sage, the arrangement being such that the super 
heat temperature is controlled by unequally fir 
ing the furnaces to regulate the temperature of 
the gas mixture and by regulating the quantity 
of gases flowing through said by-pass. 

6. Vapor generating apparatus Comprising a 
Setting, a plurality of furnaces in the Setting 
arranged to operate in parallel, means for fir 
ing each furnace at various intensities, a water 
Wall in each furnace, a mixing chamber into 
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which the gases from each furnace flow and 
mix With the gases from another furnace, means 
forming a gas passage through which the mixed 
gases flow from Said mixing chamber, means 
forming a by-pass in said gas passage, vapor 
generating Surface in the path of mixed gases 
flowing from the chamber. into the passage and 
by-pass, means for controlling the flow of gases 
through the by-pass, and superheating. surface 
in the gas passage on both sides of said by-pass 
Over which the gases from the mixing chamber 
flow in passing through the paSSage, the ar 
rangement being such, that the superheat tem 
perature is controlled by unequally firing the 75 with gases flowing therethrough from the mixing . . 

65 

70 
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furnace to regulate the temperature of the gas. 
mixture and by regulating the quantity of gases 
flowing through said by-pass. . . . . . . 

7. Vapor generating apparatus comprising a 
Setting, a plurality of furnaces in the setting ar 
ranged to operate in parallel, means for fir 
ing each furnace at various intensities, a water 
Wall in each furnace, a mixing chamber into 
which the gases from each furnace flow and 
mix with the gases from another furnace, means 
forming a gas passage through which the mixed 
gases flow from said mixing. chamber, means 
forming a by-pass for said passage and dis-, 
posed to divide the passage into portions sep 
arated by the by-paSS, vapor Superheating sur 
face in each portion of the gas passage in heat 
exchange relationship with gases flowing there 
through from the mixing chamber, and means 
for controlling the flow of gases through the by- i. 
OaSS. w . . . 

8. Vapor generating apparatus comprising a 
Setting, a plurality of furnaces in the setting ar 
ranged to Operate in parallel, means for firing. 
each furnace at various intensities, a water wall 
in each furnace, a mixing chamber into which 
the gases from each furnace flow and mix with 
the gases from another furnace, means forming 
a gas paSSage through which the mixed gases 
flow from said mixing chamber, means forming 
a by-paSS for Said passage and disposed to divide 
the passage into portions separated by the by 
paSS, vapor Superheating surface in each por 
tion of the gas passage in heat exchange rela 
tionship with gases flowing therethrough from 
the mixing chamber, and means, for controlling 
the flow of gases through. the by-pass, the ar 
rangement being Such that the superheat tem 
perature is controlled by unequally firing the fur 
naces to regulate the temperature of the gas mix 
ture and by regulating the quantity of gases 
flowing through said by-pass. . . . . 

9. Vapor generating apparatus comprising a 
setting, a plurality of furnaces in the setting ar 
ranged to Operate in parallel, means for firing 
each furnace at . Various intensities, a water 
Wall in each furnace, a mixing chamber into 
which the gases from each furnace flow and 
mix. With the gases from another furnace, means 
forming a gas passage through which the mixed 
gases flow from the mixing chamber, means 
forming a by-pass for said passage and disposed 
to divide the passage into portions separated by 
the by-paSS, vapor Superheating surface in each 
portion of the gas passage in heat exchange re 
lationship with gases flowing therethrough from 
the mixing chamber, means for controlling the 
flow of gases through the by-pass, and a heat re 
covery device in at least one of the portions of 
Said passage in the path of the gases flowing 
from the Superheating surface and from said 
by-pass. . . . . . . . 

10. Vapor generating apparatus comprising a 
Setting, a plurality of furnaces in the setting ar 
ranged to operate in parallel, means for firing 
each furnace at various intensities, a water wall 
in each furnace, a mixing chamber into which 
the gases from each furnace flow and mix with 
the gases from another furnace, means forming a 
gas passage through which the mixed gases flow 
from Said mixing chamber, means forming a by 
paSS for said passage and disposed to divide the 
passage into portions separated by the by-pass, 
Vapor Superheating Surface in each portion of 
the gas passage in heat exchange, relationship 
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chamber, a heat recovery device in at least one 
portion of the passage in the path of the gases 
flowing from the superheating, surface, the by 
pass having gas outlets positioned adjacent the 
heat recovery surface so that gases discharged 
from the by-pass will flow over the heat recovery 
device, and means associated with the gas out 
lets for controlling the flow of gases through the 
by-paSS. - 

11. Vapor generating apparatus comprising a 
setting, a plurality of furnaces in the setting ar 
ranged to operate in parallel, means for firing 
each furnace at various intensities, a water Wall 
in each furnace, a mixing chamber into which 
the gases from each furnace flow and mix with 
the gases from another furnace, means forming 
a gas passage through which the mixed gases 
flow from said mixing chamber, means forming 

5 
a by-pass for said passage and disposed to divide 
the passage into two substantially parallel por 
tions separated by the by-pass, the by-pass hav 
ing gas outlets at Opposite Sides thereof and in 
communication with the separate portions of said 
gas passage, Vapor superheating surface in each 
portion of the gas passage in heat exchange re 
lationship With gases flowing therethrough from 

0. 

5 

the mixing chamber, a heat recovery device in 
each of said portions of the gas passage in the 
path of gases flowing from the superheating 
Surface, baffle means adjacent each gas outlet 
of said by-pass adapted to direct the gases from 
the by-pass over the heat recovery device, and 
means associated with the gas outlets for con 
trolling the flow of gases through the by-pass, 

MARTIN FRISCH. 

  


